The class of harmonizable fields is a natural extension of the class of stationary fields. This paper considers fields whose increments are harmonizable and isotropic. Spectral representations are obtained for locally harmonizable isotropic fields. A linear least squares prediction for locally harmonizable isotropic fields is considered.
Introduction
The wide applications of stationary stochastic processes and random fields in the engineering and physical sciences has been well documented. The recent texts by Adler [1] and Yaglom [17] , contain nice expositions of these applications. However, there are applications under which the assumption of stationarity is not physically realistic, e.g., detection of a phase modulated signal. Harmonizable processes provide a natural extension to the class of stationary processes. Harmonizable processes retain the powerful Fouricr analytic techniques inherent with stationary processes while relaxing the assumption of stationarity. A detailed treatment is given in Rao [8] .
Random fields admit a further property, termed isotropy. Isotropic random fields have certain characteristics invariant under rotation. In the recent works of Rao [10] and Swift [12] , [13] , the theory of harmonizable isotropic random fields is developed. A useful addition to this theory is given by considering a random field X(t) which is not necessarily harmonizable, but whose increment field L.x(t) x(t + ,-)-x(t) is harmonizable. The theory of processes with harmonizable increments is developed in the paper by Swift [14] . Section 2 outlines the basic theory of harmonizable processes and fields. The spectral representations for the locally harmonizable isotropic random fields are obtained in sections 3 and 4. Section 4 also contains a construction of an example of a locally harmonizable isotropic random field. Section 5 develops a linear model for locally harmonizable isotropic fields. 102 RANDALL J. SWIFT
Prehminaries
To begin with, several ideas are briefly recalled here, which will be made use of later. First there is always an underlying probability space, (f, E, P).
In this paper, second order random fields are considered. More specifically, a map X:I L(P), where I( C ') an index set, and L(P) is the space of all complex valued f E L such that f f(w)dP(w) O. A random field X(. is termed stationary if its covariance function r(.,. is continuous and r(s, t)= (s-t). [18] . The representation of covariance (.) for an isotropic homogeneous field was established by S. Bochner, [5] and is Ju(1r) r(s, t) 7 (s-t) 2"r() (a,) . dP (a), [17] .
Consider the space 2; of infinitely differentiable functions h(t) having compact supports, which with compact convergence becomes a locally convex linear topological space. A generalized random field X is a linear functional X'%C such that if {n} n C %, Cn---0 in the topology of %, then X(n)0 in probability, as no.
The mean of a generalized random field is the linear functional rn(h) E(X(h)), h G % and similarly its covariance is the bilinear functions (m 0)
Ordinary fields generate the corresponding generalized fields by the relation [ X(t)h(t)dt for h e %.
X(h)
The converse is not true unless an additional condition is assumed. That is, if a generalized field X(. has point values (also called "of function space type") then the reverse implication holds.
Using this, and results from the theory of generalized functions, one defines the derivative X (ml mn)(h) of a generalized field X(h)as X (ml mn)(h) (- (Rao [9] , for the strongly harmonizable case, and the result extends to the weakly harmonizable case also.)
In the present development, the additional concept of isotropy for these fields is considered.
For locally stationary isotropic random fields, Yaglom [18] proved the following: [18] for such a series, the spectral representation is obtained as 
Hence, using lemma 3.1, equation (15) The proof of this theorem contained a useful fact about B(.,., .,. stated here as corollary for later reference.
Corollary 4.1: The structure function B(.,.,.,-) of a locally strongly harmonizable isotropic random field has a spherical polar representation as equation (15).
Consider the form of equation (13) 
which is the form obtained by Yaglom ([17] , pp. 310), for the structure function of a locally statationary isotropic random field. Thus equation (17) is an extension to the locally stationary case.
As was done for harmonizable isotropic fields (see Swift [12] ), it is possible to obtain the spectral representation of a locally isotropic random field which is not necessarily locally harmonizable.
Theorem 4.3: A locally isotropic random field X:n--L(P) has spectral representation oo h(m, n) (r2)) --5mm'll'F(rl, r2) using a form of Fubini's theorem. In fact, first apply x* e (Lg(P))* to both sides, then moving x* inside the integral which is permissible and since x Zm(. is a scalar measure, the classical Fubini theorem applies, cf. Dunford and Schwartz [3] . The structure function is obtained using the 
df(a,a') j +o +o
